Abstract. This paper explores the growing role of shop floor systems in overall information systems strategy and how the Knowledge Transfer Partnership scheme was used to implement an integrated suite of shop floor systems in a major aerospace company. It also focuses on the significant process change that accompanied the introduction of new systems and the benefits this has brought to a company that has to meet large scale orders for aero engine components sometimes placed several years in advance. The paper also illustrates how shop floor engineering systems can be integrated with mainstream corporate systems.
Introduction: Information Systems and Process Change
Probably the most debated area in which the introduction of new systems is associated with process change is in the context of Enterprise Resource Planning (ERP) systems implementation. These large scale software packages normally encompass the main transaction processing and information reporting requirements of a company, spanning sales order processing, financial management, human resource management, stock movement and inventory control. Benson et al's (1992) 'staple yourself to an order' example in the early 1990s illustrated well the potential for process improvement and introduced many practitioners to the concept of function vs. process. This was developed further in the 1990s by Michael Hammer (Hammer and Champy, 1993) who argued that process change was essential to business survival and acknowledged that this could be associated with new information systems (IS). Hammer argued that there was no scientific definition of processes, but that in his opinion there were three main business processes that could fit most company operations: 'obtain an order', 'fulfill the order' and 'new product development'.
In the engineering field, the introduction of new systems and process thinking paralleled the development of the concept of full product life-cycle management for engineered products, from concept through design and engineering, to manufacturing, delivery and even product performance on client sites, spanning the new product development and order fulfilment processes identified by Hammer. This gave rise to Product Lifecycle Management (PLM) systems, which can be defined as a general plan of the product lifecycle in a particular business or product area. It is a compilation of business rules, methods, processes and guidelines as well as instructions on how to apply the rules in practice (Saaksvuori and Immonen, 2002) .
The engineering industry already used a range of specialist (largely standalone) systems including computer aided design (CAD), computer aided manufacturing (CAM), and computer aided engineering (CAE) packages, but integration with company wide ERP, manufacturing requirements planning (MRP) and data warehouse systems was not commonplace. This paper examines how the introduction of new integrated shop floor systems in a major aerospace company has been a driver for significant process change.
Shop Floor Engineering Systems
For many years, systems in this field were limited to programmable logical controllers (PLCs) and associated supervisory control and data acquisition (SCADA) packages and computer aided design (CAD) tools. Product lifecycle management (PLM) systems evolved from earlier product data management (PDM) systems (Stark, 2005) . PDM systems can be seen as a subset of a PLM system. In the 1980s, engineers had recognized the need to manage the increasing volumes of design data produced by, and contained in, a range of automated and semi automated systems, such as CAD files, specification and requirement documents, and CAM and CAE analytics. PDM allowed the user to store and control all product data, manage document issue levels, maintain bill of materials and immediately visualize the relationship between parts and assemblies.
However, being able to manage the data alone was not enough. There was the clear need to manage the entire product lifecycle, of which product development is just a part. According to Ameri and Dutta (2005) , a product lifecycle can be divided into 5 stages: imagine, define, realize, use/support and retire. The first three stages are part of product development but engineers needed a more comprehensive system to support both product development and the full product lifecycle. PLM is a compilation of business rules, methods, processes and guidelines as well as instructions on how to apply the rules in practice (Saaksvuori and Immonen, 2002) . The PLM concept encompasses several systems. Ameri and Dutta (2005) describe change management, document management, workflow management and project management as PLM systems that support concurrent engineering and streamlined product development processes. PLM seeks to extend the reach of PDM beyond design and manufacturing into other areas like marketing, sales and after sales service.
PLM extends PDM functionalities to include the creation of product definition information as well as the management and control of such information. PDM is focused on the management of data created by information authoring tools,
